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Abstract of WO01 27320 

The base sequence of a target genetic substance 
is determined by using a suspension system 
comprising a first group of encoded 
oligonucleotides having one base sequence 
consisting of a definite number of bases and 
being encoded in such a manner as to 
discriminate this base sequence, a second group 
of encoded oligonucleotides, and an enzyme, 
which makes deoxyriboses (i.e., saccharides of 
terminal nucleotides) to bind specifically to each 
other exclusively in case where two encoded 
oligonucleotides are hybridized with a single- 
stranded genetic substance and the terminal 
nucleotides are adjacent directly to each other 
and the base sequences of the above-described 
encoded oligonucleotides have a definite relation 
with the base sequence of the genetic substance, 
suspended in a liquid in a container. 
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SUSPENSION SYSTEM FOR SEQUENCING GENETIC SUBSTANCE, METHOD OF 
SEQUENCING GENETIC SUBSTANCE BY USING THE SUSPENSION SYSTEM, 
AND METHOD OF HIGH-SPEED SNPs SCORING BY USING THE SUSPENSION 
SYSTEM 

Description of corresponding document: EP1221491 



TECHNICAL FIELD 



[00011 The present invention relates to a suspension for determining the sequence of genetic materials, a 
method of determining the sequence of genetic materials using such a suspension, and a method for high- 
speed scoring SNPs using such a suspension. More particularly, the invention relates to a suspension for 
determining the sequence of genetic materials, a method of determining the sequence of genetic matenais 
using such a suspension, and a method for high-speed scoring SNPs using such a suspension, for 
specifying base sequences of genetic materials such as DNA fragments and the like and for specifying 
SNPs. 

[0002] The present invention can be used; for determining or controlling base sequences of genes, in the 
field of agriculture, engineering, pharmacology, medicine, psychology, or the physical sciences such as 
chemistry biology or the like, for determining base sequences of genetic matenais in vanous areas of 
medical treatment, pharmaceuticals, physiological hygiene, health, life or foodstuffs, and for clarifying 
relationships between base sequences of genetic materials and the form, structure, character body type, 
sickness, sensitivity in relation to medicines, temperament, character and the like, of vanous life forms 
including and humans. 



BACKGROUND ART 



[0003] Heretofore, in order to specify SNPs (single nucleotide polymorphisms) which determine the 
identification and the sensitivity with respect to medicine of disease susceptible genes of "common 
diseases", there is a pressing need for the development of a scoring system for highly effective SNPs 
detection over the whole genome. Presently, a system for detecting and scoring SNPs at high efficiency is 
in the development stage, and a so called DNA chip based on the principal of hybndization is only under 
preliminarily examination. 

[0004] Incidentally, with DNA chips, a system such as that of Affymetrix, Inc. for detecting SNPs by 
preparing, for one of the already known SNPs which has been spotted onto a plate such as a 
semiconductor film or a slide glass etc., an oligonucleotide array of more than 10 types including this SNP 
and detecting the SNPs by whether the PCR amplified DNA fragment has been hybridized by these, has 
already been put to practical use. 

[0005] However, the method which uses this DNA chip has a problem in that the equipment and running 
cost is expensive. Furthermore, for the DNA chip, since the hybridization reaction is a non-specific 
physicochemical reaction, a system with redundancy using this plurality of oligonucleotides is necessary. 
Therefore, even if this system is used, there is also a problem in that approximately 10% erroneous 
judgments occur. 

[0006] It is an object of the present invention to resolve the abovementioned problems, with a first object 
being to provide a suspension for determining the sequence of genetic materials, a method of determining 
the sequence of genetic materials using such a suspension, and a method for high-speed scoring SNPs 
using such a suspension, which can increase reaction area and promote reaction in a liquid, and 
substantially increase reaction efficiency, to thereby shorten the time until reaching an equilibrium by 
using minute particles (beads), rather than performing the conventional method of a so-called DNA chip or 
the like, involving a hybridization reaction on a limited narrow surface within a spot of a slide glass. 

[0007] A second object is to provide a suspension for determining the sequence of genetic materials, a 
method of determining the sequence of genetic materials using such a suspension, and a method for high- 
speed scoring SNPs using such a suspension, which can reliably score base sequences without the need 
for duplication, by using the high specificity of enzyme reactions to differentially distinguish base 
sequences. 
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[00081 A third object is to provide a high speed highly reliable suspension for determining the sequence of 
genetic material, a method of determining the sequence of genetic materials us mg ^ch a suspens 
and a method for high-speed scoring SNPs using such a suspension, which d t te ^ ine ^ th h \ s a ^pn V 
promoting the reaction altogether under the same conditions by using various beads which have been 
coded, rather than by determining the sequence based on the positions of the oligonucleotides which have 
been immobilized on a slide glass. 



DISCLOSURE OF THE INVENTION 



[0009] In order to achieve the above objects, a first aspect of the invention is one where, suspended in a 
iquid in a Container there is, a first coded oligonucleotide group which includes first coded ol.gonuci eotides 
havina one type of base sequence of a predetermined base number which have been coded so as to 
identify ttZ base sequence thereof, so as to cover the base sequences of all the types or specific types for 
the base number thereof, and which are each provided so as to be sortable as one belonging _ to i his 
group, a second coded oligonucleotide group which includes second coded ohgonucleo ides > having one 
fype of base sequence of a predetermined base number which have been coded so as to dentify the base 
sequence thereof, so as to cover the base sequences of all the types or specific types for the base 
number thereof, and which are each provided so as to be sortable as one belonging to this g roup and I an 
enzyme which differentially bonds the two oligonucleotides via pair of deoxynbose b , e,n 9 a sugar of the 
end nucleotide thereof, only in the case of a situation where the two coded oligonucleotides are hyt.nd.zed 
to a single strand genetic material and the end nucleotide of the base sequence thereof are directly 
adjacent, and the base sequence of the predetermined base number is a constant relation with the base 
sequence of that genetic material. 

[0010] Here the "genetic material" is mainly DNA (fragments), but this may also include RNA (fragments). 
"Base" means, for DNA, thymine (T). cytosine (C), adenine (A), guanine (G), while in tiie case > of RNA 
uracil (U) is introduced instead of thymine. For the "specific types", in the case where the base •sequence 
of the target genetic material is broadly known to some extent, then rather than the base sequences of all 
types, the types can be reduced somewhat. 

[001 1] As a method of "providing so as to be sortable", there is the case of being sortable; by ' ^9 with 
a labeled material so as to be able to identify the two groups themselves, or making the kinds of labeled 
material used for the two groups different, or providing a carrier capable of remote control on ithe i coded 
oligonucleotide of one group, and thus being able to move this group to an optional position by ^ emote 
control. For "capable of remote control", for example there is the case of being capable of remote j»rrtroj. 
by providing a magnetic particle on the oligonucleotide and being capable of remote control by means of 
magnetic operation, by providing a charged particle on the oligonucleotide, or by charging the 
oligonucleotide itself and using an electric field. 

[0012] "Coding" is performed by changing the kind(s) and/or the molar ratio(s) of the labeled material by 
using for example a luminescent material such as a fluorescent material or a labeled material such as a 
radioactive material. Furthermore, "coded oligonucleotide" involves bonding various labeled ^tenalsto 
one oligonucleotide via an adaptor, or as in the seventh or eighth aspects of the invention .JJ s JvoKje 
retaining one type of several oligonucleotides and the labeled material on a carrier. Preferably a > with the 
seventh or eighth aspects of the invention, the labeled material is distributed and bonded to only one part 
of the several oligonucleotides. 

[0013] Making the kind of the labeled material used in coding the first oligonucleotide and the kind of the 
labeled material used in coding the second oligonucleotide different is appropnate for analysis. In this 
case, the first oligonucleotide group and the second oligonucleotide group are sorted by coding only. 

[0014] For the "enzyme" there is for example an enzyme which bonds the oligonucleotides in the irase 
where these are directly adjacent as with DNA ligase (DNA linking enzyme). "Constant relation means for 
example a complimentary relation or an identical relation. 

[0015] In the first aspect of the invention, the suspension has an enzyme, which differentia Jly bonds ; pair of 
deoxyribose. being the sugars of the end nucleotide of the oligonucleotides only in the case of a situation 
where the base sequence of the predetermined base number of the two coded oligonucleotides is a 
constant relation to the base sequence of the genetic material. Consequently, by m and 
suspending a genetic material of a single strand of a target for which the base sequence is to be known 
into this enzyme system, only the oligonucleotide with a constant relation to this base sequence can be 
bonded. Therefore, by dissociating a single strand genetic material, and reading the code of the pair of 
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these oligonucleotides, the target genetic material can be known with high reliability from the base 
. sequence of the predetermined base number. 

[00161 Furthermore, according to the first aspect of the invention, the two groups, namely the first coded 
^SS^upu* the second coded oligonucleotide group, each coded oligonucleotide of which 
Sas a base sequent of a predetermined base dumber, are used, and the enzyme which differently 
KdaSoTK^ being the sugar of the end nucleotide of the oligonucleotide, only in the case 
where the ^ s a constant relation with L genetic material, is used. Consequently •n.compamon , with the 
Sse wher?^e base sequence of the complimentary oligonucleotide is obtained by 
n^SdTzation as with the DNA chip, the sequence of the genetic material can be easily determined with 
even greater reliability. 

[0017] Moreover, the base sequence can be simply and easily determined by an operation jjJoWja 
suspending the oligonucleotide having the various base sequences without performing the ^"cation 
fnvolvhg fixing oligonucleotides of various modes of the base sequence to a DNA chip m order to specify 
SNPs. 

[00181 Furthermore, with the present invention, the reaction can be performed within a wide range inside 
he suspension rather than the hybridization reaction on the limited narrow flat surface within a spot on a 
plJte sucri "as a slrte glass etc. Therefore the reaction efficiency can be substant.ally improved, and the 
time until reaching equilibrium can be shortened. 

[001 9] Furthermore, different to the method of distinguishing the sequence of oligonucleotides immobilized 
on a slide qlass by the position of the oligonucleotides, the coded various types of oligonucleotides 
Sexist in the same reaction liquid, and hence the reactions can be proceeded altogether under the same 

conditions. 

[0020] In the present invention, rather than determining the long base sequence all at once short ^base 
sequence which can be distinguished are repeated and applied in order that the enzyme Performs 
dffferenSl bonding and thereby determines the long base sequence. Consequent^ ^ the types of base 
sequence which are necessary for the first coded oligonucleotide group and the second coded 
Sg^udtottde group used in the determination, is extremely small com P a ^ d J 0 ^ 
oligonucleotides necessary for determining the base sequences i corresponding to ^th ^ of the bas e 
number of these. Hence the operation of coding these is easy. For example "the before *en toned 
embodiment, it is sufficient if the overall base sequence type number is 64 + 64 
hand if the oligonucleotides for 6 base sequences are to be prepared, .t is necessary to prepare 4<6> - 
4096 types, whereas the type number of base sequence in the invention is only very little. 

r0021l A second aspect of the invention is one where, in the beforementioned aspect of the invention, the 

^S^^tSSX^^^ are coded so as to be sortable a5 * ose > be,0 H n9,ng t0 SSSes 

and I ttie respective second coded oligonucleotides are provided so as to be retained on magnetic particles 
Sc?ar?SrconSd by a magnetic field, so as to be sortable as those belonging to their group. 

[0022] According to the second aspect of the invention, by applying a magnetic field I to; ns ' J a lic 1 uid 
passage of for example a nozzle of a dispenser, then these can be separated J^efore coded 
oligonucleotides which do not have a magnetic particle can be removed and hence coded 
oligonucleotides which have magnetic particles can be easily and reliably sorted. 

[0023] A third aspect of the invention, is one where, in the respective aspects of the invention, the 
predetermined base number of the respective first coded oligonucleotides and second coded 
SSoSSdeTh at least three bases, and the first coded oligonucleotide group composes at least 4<3> 
types of first coded oligonucleotides obtained by replacing the respechve bases of ftr three bases and 
the second coded oligonucleotide group comprises at least 4<3> types of second coded oligonucleotides 
obtained by replacing the respective bases of the three bases. 

[0024] For analysis, preferably, the respective amounts (density and absolute quantity)^ ^ Krsi ^ed 
oligonucleotide group and the second coded oligonucleotide group are approximately 'dent-ca . and the 
amounts for each of the respective types in each of these groups are also appropriately identical. 

[0025] A fourth aspect of the invention, is one where, in the above mentioned respective aspects of the 
nve ion the enzyme is DNA ligase. and differentially bonds the deoxyriboses being the sugar of the end 
^ffi.™ JhKS case of actuation where the end nucleotides of a J^SS^S^S!^ three 
or more bases of two coded oligonucleotides which have been hybndized or a >^"^9«^ tne 
material are directly adjacent, and the base sequences of the oligonucleotides are complementary to the 
base sequence of that genetic material. 
http://v3.espac e n e t.com/textdes?DB=EPODOC&IDX=WO0127320&F=0&QPN=WO0n 



esp@cenet description view 

[00261 Here "complementary" means a relationship such as to be able to form a base pair with each other 
' in DNA consS^^^ strand. The base pair in the DNA is adenine and thymine, and cytosme and 

guanine, while the base pair in RNA is adenine and uracil, and cytosme and guanine. 

r00271 In the third and fourth aspects Of the invention, the predetermined base number of the respective 
first ^ and second coded oligonucleotide is at least three bases. Consequently, it .s 

IS^StySSSSie first coded oligonucleotide group and the ^ h <^^^ de gr ° Up 
are respectively 4<3> types, and hence it is not necessary to prepare 4096 types as with the 
oligonucSes having 6 bases. Therefore, it is sufficient to prepare a substance of a very small number 
of types, and hence the operation is easy. 

[00281 A fifth aspect of the invention is one where, in the respective aspects of the invention, the 
respective first coded oligonucleotides belonging to the first coded oligonucleotide group comprise ^an 
SSSSdwSderf one type having a predetermined base sequence and labeled matenal bonded to the 
oligonucleotldrand the labeled material includes predetermined kinds at predetermmed molar ratios 
respectively, and the coding is performed by changing the kind(s) and/or the molar ratio(s). 

[0029] According to the fifth aspect of the invention, coding is effected by bonding the "abejed material for 
which the kind and/or the molar ratio is changed, to the oligonucleotide. According to aspect of the 
invention, oligonucleotides connected in a string corresponding to the genetic matenal can be obtained. 

rno301 A sixth aspect of the invention is one where, in the respective aspects of the invention, for all or a 
pari t olfhe digonlicleotide belonging to the first coded oligonucleotide group, a free end thereof 
has labeled dideoxyribose. 

f0031l Here "free end" is the end of the ends of the oligonucleotide which is not bonded to another 
o^nicZ^ttM! to to say, the end which bonds the labeled material. The labeled d.deoxynbose is 
Sorted to°he 3' end of Srst coded oligonucleotide. By including dideoxyribose, then the bonding can 
be induced irrespective of the oligonucleotide which is adjacent thereafter. 

r00321 Consequently in the case where dideoxyribose is included in all of the first coded oligonucleotides, 
a^kSSSSSto'slmaarly included in all of the second coded oligonucleotides, and the second coded 
o^gonuSde has a carrier then only a dimer for which the first coded I ol.gonucleot.de and I the * second 
o gonucleotide are connected one at a time (for each of the case 
numbers) is obtained. As a result, the base sequence can be arranged, and hence for example in the case 
Xe coding is by a luminescent material, the readout of the code can be rehably and easily performed. 

[00331 In the case where the dideoxyribose is included in a part of the first coded oligonucleotides > the 
corrugate with the first coded oligonucleotide multiply bonded once twice, thrice or more and I final ly the 
first coded oligonucleotide which includes the dideoxyribose bonded, can be .dentified. As a result, the 
DNA sequence can be easily read out. 

[00341 According to an sixth aspect of the invention, in the case where the dideoxyribose is providec I for all 
parts onlv a dimer with the first coded oligonucleotide and the second coded oligonucleotide connected 
Sne at I Le (fo 3 of L predetermined bases) is obtained. As a result, the base sequences can be 
a?ranaed and I hence Tfor example in the case where coding is by a luminescent material, reading of the 
cSSn b M» and eas^yperformed. Furthermore, in the case where the dideoxyribose .s provided 
in a part, the conjugate with the first coded oligonucleotide multiply bonded once, tiv.ce. thr.ce -o more 
an? finally the first coded oligonucleotide which includes the dideoxyribose bonded, can be identified. As a 
result, the DNA sequence can be comparatively easily read out. 

[0035] A seventh aspect of the invention is that in the respective aspects of the invention, each of the first 
coded oligonucleotides belonging to the first coded oligonucleotide group TOm P ris ^ 0 "^ 
carrier several one type of oligonucleotides having a predetermined base sequence and bonded to the 
5S and labded materials bonded to a part of the oligonucleot ides at a posit on different^ to ^he position 
to which the carrier is bonded, or bonded to the carrier at a position different to the pos ition tcr whjch the 
oligonucleotide is bonded, and all of the labeled materials include PJ^"^^^^™^ 
molar ratios respectively, and the coding is performed by changing the k.nd(s) and/or the molar ratio(s) of 



the labeled material. 



[0036] Here the bonding of the respective oligonucleotides with the carriers is performed for example by 
coating a bonding material which differentially bonds to the oligonucleotide, onto the earner. For these 
bonding materials, for example there is a combination of biotin and avidin. 
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f00371 An eighth aspect of the invention is that in the respective aspects of the invention, each of the 
second coded oligonucleotides belonging to the second coded oligonucleotide group comprise; one 

• ^SSSS^SS^ oligonucleotides of one type having a predetermined base sequence anc I bonded 
to the carrier and labeled materials bonded to a part of the oligonucleotide at a pos.tion different to the 
£X^Enfte carrier is bonded, or bonded to the carrier at a position different to the position to 
which the oligonucleotide is bonded, and all of the labeled matenals include predetermined k nds at 
Redetermined molar ratios respectively, and the coding is performed by changing the k,nd(s) and/or the 
molar ratio(s) of the labeled material. 

[00381 The seventh and eighth aspects of the invention are that the oligonucleotide is supported on the 
no ^^m^%B^,md the coding is performed by changing the kind and or the molar rate 
of the labeled material bonded to a part of the oligonucleotide or the earner. Consequently, base 
sequences of many types from several tens to several hundreds can be reliably and clearly coded and 
id^STF^rnw the reaction area is increased by reacting on the surface of the earner made of 
minute particles or the like, and hence reaction efficiency can be significantly increased. 

[0039] A ninth aspect of the invention is that in the respective aspects of the invention, the oligonucleotide 
is bonded to the carrier or the labeled material via an arm. 

100401 The ninth aspect of the invention is that the oligonucleotide is bonded to the carrier or the labeled 
Hal v^Vn arm. According to this aspect of the invention, there is even further separation between the 
Sbeted material therefore quenching (extinction) can be effectively prevented, and hence the base 
sequence can be determined with high reliability. 

[00411 A tenth aspect of the invention is one having: a conjugation step for introducing and suspending in 
he suspension according to any one of the first to the ninth aspects of the invention a target genetic 
material of a single strand of a predetermined base which is sufficiently larger than the p e^ermined 
base number for hybridizing the first coded oligonucleotide, and second coded ohgonucleo tade on the 
farfet genetic material; a dissociation step for again disassociating the target genetic material which has 
^SS^SfSuM oligonucleotide oV the second coded oligonucleotide, into a s.ngle strand; a sorting 
step for sorting pairs of the first coded oligonucleotide and the second coded oligonucleotide frorr ■ in the 
suspension liquid; and a determining step for determining the base sequence ^^g^f^ 
based on a combination of the code for identifying the base sequence showing ™ "Jj* 

oligonucleotide, and a code for identifying the base sequence showing the second coded oligonucleotide. 

r00421 Here the sorting step, in the case where the coding is performed by a luminescent material such as 
a fluorescent material uses for example a flow cytometer, and only in the case where a pa.r o Remission 
wavelengths of the first coded oligonucleotide and the second coded f^f^J^^Jg^^ 
oligonucleotides sorted. Furthermore, in the case where one coded oligonudeobde of the first and second 
group has a magnetic particle, then by applying a magnetic field to inside a liquid passage from the 
outsfie, the oligonucleotide is attached to the inner wall of the liqu,d passage and thus separated and 
sorted and only in the case where an appropriate emission wavelength exists, is this sorted by the flow 
cytometer. Furthermore, by considering the emission intensity of the respective wavelengths using the 
flow cytometer, the number of overlap appearances can be determined. 

[0043] According to the tenth aspect of the invention, an effect as already explained for the first aspect of 
the invention is demonstrated. 

[0044] An eleventh aspect of the invention is that in the respective aspects of the invention in the 
conjugation step, the first coded oligonucleotides are coded so as to be sortable as those belonging to 
their group, and the second coded oligonucleotides are provided so as to be retained on magnetic 
particles which are remote controlled by a magnetic field so as to be sortable as those belong.ng to the ir 
group, and the sorting step has a separation step for separating the second coded oligonucleotides by 
means of magnetic field operation. 

[0045] According to the eleventh aspect of the invention, an effect as already explained for the second 
aspect of the invention is demonstrated. 

[00461 A twelfth aspect of the invention is that in the respective aspects of the invention in the case where 
he second coded oligonucleotides have magnetic particles as the carrier, the sorting step uses a 
dispenser having a liquid passage, a magnetic section for applying and removing a magnetic fie d to the 
Squid passage from the outside and a pressure control section for controlling a pressu ^re inside the quid 
passage to draw in and discharge a liquid, and by applying or removing a magnetic field from th^ outs de 
of the liquid passage, the magnetic particles which have the second coded oligonucleotides are attracted 
to or separated from the inner wall of the liquid passage. 
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[0047] According to the twelfth aspect of the invention, a dispenser having a liquid passage and a 
magnetic force section is used, and by applying or removing a magnetic field from the outside of the liquid 
passage, determination of the base sequence can be consistently performed automatically, efficiently and 
quickly. 

[0048] A thirteenth aspect of the invention is one having: a conjugation step for preparing two 
approximately identical suspensions according to any one of the first to the ninth aspects of the invention, 
and introducing and suspending in one thereof a first target genetic material of a single strand of a 
predetermined base obtained by extracting from a first specimen, and introducing and suspending in the 
other thereof a second target genetic material of a single strand of a predetermined base obtained by 
extracting from a second specimen, and hybridizing the first coded oligonucleotide, and second coded 
oligonucleotide on respective target materials; a dissociation step for again disassociating the target 
genetic material which has captured each of the first coded oligonucleotide or the second coded 
oligonucleotide, into a single strand; a sorting step for sorting the first coded oligonucleotide and the 
second coded oligonucleotide from in the suspension liquid; and a determining step for determining the 
base sequence of the target genetic material based on each of a combination of the code for identifying 
the base sequence showing the sorted first coded oligonucleotide, and a code for identifying the base 
sequence showing the second coded oligonucleotide; and an identification step for performing 
identification of SNPs by comparing base sequences determined for the first target genetic material and 
base sequences determined for the second target genetic material. Here "approximately identical" means 
that at least the constituents and the amount thereof (density and absolute quantity) are approximately 
identical. The first coded oligonucleotide used in the seventh aspect of the invention, and the second 
coded oligonucleotide used in the eighth aspect of the invention are those used for the invention of 
Japanese Unpublished patent application (Application No. 10-206,057) and International Patent 
Application (PCT/JP99/03824) pending in the name of Machida Masayuki and Precision System Science 
(PSS) Co., Ltd. 

[0049] In the thirteenth aspect of the invention, an effect as already explained for the first aspect of the 
invention is demonstrated. 

BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 is a flow chart showing a method of determining the sequence of genetic materials according to an 
embodiment of the present invention. 

FIG. 2 is a conceptual diagram showing an oligonucleotide which has been hybridized on a target DNA 
fragment according to an embodiment of the present invention. 

FIG. 3 is a flow chart showing a method of scoring SNPs according to an embodiment of the present 
invention. 



BEST MODE FOR CARRYING OUT THE INVENTION. 

[0051] A method of the sequence of genetic materials method according to an embodiment of the present 
invention will now be described based on FIG. 1 and FIG. 2. This embodiment does not limit the present 
invention unless particularly specified. 

[0052] The method according to this embodiment uses the following dispenser (PSS Co., Ltd. pending 
patent application, Japanese Patent Application No. Hei 6-157,959 and Japanese Patent Application No. 
Hei 7-39,425). This dispenser (not shown in the figure) is one having; a set of 8 nozzles each with a 
pipette tip detachably set therein, a suction/discharge mechanism for drawing in and discharging a liquid, 
and a magnetic force section capable of applying and removing a magnetic field from outside of a liquid 
passage of the pipette tips set in the nozzle. Furthermore, this has a moving section capable of moving the 
dispenser and the nozzles of the dispenser along directions parallel and vertical to the plane of a stage. 

[0053] Moreover, the dispenser has a control section for controlling the suction/discharge of the 
suction/discharge mechanism, controlling the magnetic field of the magnetic force section, and for 
controlling the movement. The control section has a processing device contained in a computer, an output 
device such as a CRT or liquid crystal etc. display section or a printer or the like, an input section such as 
a keyboard or mouse for setting and controlling various processing procedures and performing data input 
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and the like and a reader or the like for reading a recording medium such as a floppy disc, CD or MO 
recording medium on which is recorded a program or data, and a communication section for connecting to 
a communication network. Furthermore, a flow cytometer (not shown in the figure) is used for determining 
the DNA sequence. 

[0054] Moreover, in order to determine the sequence of genetic material according to the present 
embodiment, a suspension as shown hereunder is held in a container. 

[0055] This suspension is one where a detection oligonucleotide group as a first coded oligonucleotide 
qroup a magnetic force controllable oligonucleotide group as a second coded oligonucleotide group and 
a DNA ligase are suspended and mixed in a liquid and held in a container. Here the amounts (density and 
absolute quantity) of the first coded oligonucleotide and the second coded oligonucleotide are made 
approximately identical in order to facilitate analysis. 

[0056] The detection oligonucleotide group includes detection oligonucleotides having at least one type of 
base sequence of base number 3 which have been coded so as to identify the base sequence thereof, so 
as to cover the base sequences of all of the types 4<3> (=64) types for this base number 3, and which are 
each provided so as to be sortable by means of coding so as to identify this as one belonging to the group. 
Furthermore the magnetic force controllable oligonucleotide group includes magnetic force controllable 
oligonucleotides having at least one type of base sequence of base number 3 which have been coded so 
as to identify the base sequence thereof, so as to cover the base sequences of all of the types 4<3> (-64) 
types for this base number 3, and which are each provided so as to be sortable as one belonging to the 
group by being movable by magnetic force operation. Furthermore, the amounts of each type of detection 
oligonucleotide and magnetic force controllable oligonucleotide are made approximately identical in order 
to facilitate analysis. 

[0057] Moreover, the DNA ligase is an enzyme which differentially bonds deoxyribose pair, being the 
sugars of the end oligonucleotide of the base sequence, of two oligonucleotides, only in the case of a 
situation where the two oligonucleotides are hybridized on a single strand genetic material, and the 
deoxyriboses are directly adjacent, and the base sequences for each of the three bases are 
complementary to the base sequence of that genetic material. 

[0058] The detection oligonucleotides comprises: one non magnetic carrier, several one type of this 
oligonucleotide having a base sequence of three bases bonded to this carrier, and a fluorescent material 
being a labeled material bonded to one part of the oligonucleotide at a position different to the position 
where the carrier is bonded, and all of the fluorescent materials retained on this carrier include 
predetermined kinds at predetermined molar ratios respectively, and coding for identifying 4<3> (-64) 
kinds is performed by changing the kind and/or the molar ratio of the fluorescent matenal. Here regarding 
the fluorescent material, for example three kinds are used for the detection oligonucleotide, and three 
kinds are used for the magnetic force controllable oligonucleotide. For the kinds of the fluorescent 
material, there is for example FITC (fluourescein-isothiocyanate), rhodamine, isothiocyanate, IRD 40, CY 
3, CY 5, europium complex and the like. 

[0059] Furthermore, the magnetic force controllable oligonucleotide comprises; one magnetic carrier, 
several of one type of this oligonucleotide having a base sequence of three bases bonded to this earner, 
and a fluorescent material being a labeled material bonded to one part of the oligonucleotide at a position 
different to the position where the carrier is bonded, and all of the fluorescent materials retained on this 
carrier include predetermined kinds at predetermined molar ratios respectively, and coding for identifying 
4<3> (=64) kinds is performed by changing the kind and/or the molar ratio of the fluorescent material, 
on the oligonucleotide used for coding, preferably IMP (inosinic acid: amino group or hydroxyl group not 
attached to the purine ring etc.) is provided as an arm or a spacer between the earner or the labeled 
material, to thereby prevent quenching of the fluorescent material. 

[0060] To continue, a method of determining the sequence of genetic materials using a suspension for 
determining the sequence of genetic materials, according to the present embodiment will be described 
based on FIG. 1. 

[0061] As shown in FIG. 1, the method of determining the sequence of genetic materials involves, in step 
S1 extracting a target DNA fragment from a sample, for example a cell or bactena etc. of a person, for 
which a base sequence of DNA is to be determined. In extracting the target DNA fragment, for example 
using the dispenser, a bacteria colony to which a vector has been introduced, and a DNA extraction liquid 
are mixed and solubilized. Then by mixing in the magnetic particles using the dispenser, target DNA 
fragments of a predetermined base (1 to several kilo bases) are captured on the magnetic particles When 
a suspension liquid containing the magnetic particles which have captured the target DNA fragments is 
passed through a liquid passage of the dispenser, then by applying a magnetic field, these are attached to 
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the inner wall of the liquid passage and separated. Then, by drawing a cleaning solution through the liquid 
passage with the magnetic particles attached to the inner wall of the liquid passage, the magnetic 
particles and the target DNA fragments which are captured on the magnetic particles, and the liquid 
passage are washed. After this, the vector is eluted, with the magnetic particles still attached to the inner 
wall of the liquid passage. 

[0062] Next in step S2, in the vector in which the extracted ring-shaped (cyclic) target DNA fragment is 
incorporated, the ring-shaped target DNA fragment is cut. Here the vector contains a plasmid, a 
bacteriophage or the like. 

f00631 The cutting step involves: drawing in a liquid via a liquid passage of the dispenser, from various 
holding sections in which is respectively held the vector in which the target DNA fragment is incorporated 
and a predetermined reagent, moving this to an holding section having a thermostatic function, and then 
cutting the discharged ring-shaped target DNA fragment Furthermore, for the predetermined reagent, 
there is for example water, cutting buffer and nicking enzyme. 

[00641 In step S3 heat is added to the liquid for suspending the target DNA fragment obtained in this way, 
and the liquid is then cooled quickly to thereby dissociate the target DNA fragment into a single strand. 

[0065] In step S4 the liquid suspending the target DNA fragment obtained in this way, is introduced to the 
suspension, and the two are suspended and mixed. As a result, for each of the three bases of the base 
sequence of the single stranded target DNA fragment, the detection oligonucleotide which is 
approximately complimentary with this, or the magnetic force controllable oligonucleotide are hybridized. 
Thus there is obtained via the base sequence of this target DNA fragment, only one type or two types of 
detection oligonucleotides, only one type or two types of magnetic force controllable oligonucleotides, or a 
combination of the detection oligonucleotide and the magnetic force controllable oligonucleotide. 
Furthermore, in this suspension liquid, target DNA fragments which are not hybridized at all, or magnetic 
force controllable oligonucleotides which have not been hybridized with these target DNA fragments, or 
detection oligonucleotides, are in a suspended condition. 

[0066] In the case where a base sequence pair including three bases of the detection oligonucleotides or 
the magnetic force controllable oligonucleotides which are hybridized with the target DNA fragment are 
adjacent, then due to the behavior of the DNA ligase, in the case where each of the three bases are 
completely complimentary with the base sequence of the target DNA fragment, the deoxynbose pair being 
the sugar of the end nucleotide of this oligonucleotide is bonded, and the oligonucleotides of each of the 
six base sequences are obtained. 

[0067] The two oligonucleotides which are hybridized to the target DNA fragments are not necessarily 
limited to a combination of the detection oligonucleotide and the magnetic force controllable 
oligonucleotide. Furthermore, the base sequence pair is not limited to being adjacent. However it is clear 
that there is some probability that a combination of these will always exist. 

[0068] FIG 2 shows an example of a combination of a detection oligonucleotide 12 and a magnetic force 
controllable oligonucleotide 11 which are hybridized on a target DNA fragment 10 which exists in a 
suspension liquid. FIG. 2 (a) shows a case where the base sequence for each of the three bases of the 
detection oligonucleotide 1 1 and the magnetic force controllable oligonucleotide 1 1 become 
complimentary to the base sequence of the target DNA fragment 1 0, and the end bases thereof are 
adjacent and hybridized. In this case, due to the behavior of the target DNA ligase, the deoxynbose pair 
being the sugar of the two end nucleotides bonds, and an oligonucleotide of six base sequences is 
obtained. 

[0069] On the other hand, FIG. 2 (b) shows the case where the base sequence for each of the three bases 
of the detection oligonucleotide 12 and the magnetic force controllable oligonucleotide 11 are not 
complimentary with the base sequence of the target DNA fragment, and hence though end bases are 
adjacent and hybridized, the deoxyribose pair being the sugar of the two end nucleotides does not bond. 

[0070] The small white circles in FIG. 2 show the respective bases. Furthermore, the superimposed circles 
show for example materials such as IMP (inosinic acid). The black circle shows a base (SNP) which is 
different in the target DNA fragment 10s of FIG. 1 (b), to the target DNA fragment 10 of FIG. 1 (a). 

[0071] As shown in this figure, regarding the magnetic force controllable oligonucleotide 11, the multiple 
oligonucleotides of one type having the three bases 15 are bonded to a magnetic particle 18 1 being the 
magnetic carrier, via arms 16 and biotin 17. The surface of the magnetic particle 18 is coated with an 
avidin for differentially bonding with the biotin. Furthermore, fluorescent materials 13 and 14 being the 
labeled materials are bonded to the end nucleotides of the oligonucleotides of one part, to thereby identify 
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these oligonucleotides. The detection oligonucleotide 12 is of a structure having three bases 1 9 and bonds 
. with a non magnetic carrier, not shown in the figure, via an arm 20. 

f00721 Here the "oligonucleotides of one part" are 1 % or less than 1 0% of all of the oligonucleotides which 

so that for the respective kinds of fluorescent material, this is coded so as to iden fy four stages^ 
Furthermore by making the kinds of fluorescent material used for the detection oligonucleotide and the 
magnetic force controllable oligonucleotide different, then these are each sortable. 

[0073] In step S5, all of the suspension liquid is drawn up by the dispenser, and transferred and 
discharged to an incubator which is kept in a constant temperature condition, to thus heat up the 
Q.i<;npnsion As a result the tarqetDNA fragments are made into a single strand, so that the 
^SSi£L ^^^^6 on these target DNA fragments are time ' in 016 

case where, as shown in FIG. 2 (a), two oligonucleotides are bonded by the DNA ligase then 
oligonucleotides of six base sequences can be obtained. However as shown in FIG. 2 (b) for example 
even if there are two oligonucleotides which are hybridized, since these are not completely complimentary, 

i where t^ese are not bonded by the DNA Kgase, this is suspended r , the suspenson as 

an unchanged oligonucleotide of the three base sequences. Consequently, at this stage, for the 
oligonucleotides having base sequences of six bases, only base sequences which have become 
completely complimentary to the base sequence of the target DNA fragment exist. 

[0074] In step S6, when the dispenser draws up the suspension liquid by applying a magnel jc field I to the 
nterior of the liquid passage of the dispenser, then of the oligonucleotides only those which have the 
magnetic particles are attached to the inner wall of the liquid passage and separated. Then with the 
oligonucleotides attached to the inner wall of the liquid passage, by repeatedly drawing 
a cleaning solution or the like, the attached oligonucleotides are washed. As a i resul , 1 \hej jngle detec 'on 
oligonucleotides which do not have a magnetic particle or those wtfh the detection oligonucleotide pair 
bonded or the single target DNA fragments or impurities etc. can be removed. The washed 
Snuc'eo tides still attached to the inner wall of the liquid passage of the ^ se ^ZT^c^ 
to another container, and by repeatedly drawing up and discharging in a condition with the magnetic field 
removed ^ tSe magnetic particles are removed from the inner wall of the liquid passage, and are again 
suspended in the liquid. 

[0075] In the suspension liquid obtained in this way, there exists single magnetic force ■ ^ntrollable 
oligonucleotides, the bonded single magnetic force controllable oligonucleotides, and the bonded 
magnetic force controllable oligonucleotides and the detection oligonucleotides. 

[0076] In step S7. by passing this suspension liquid through a pipe of a flow cytometer the code of the 
oligonucleotides is read out. The pipe of this flow cytometer is provided with; a light emitting device ^ for 
irradiating light of a constant excitation wavelength, a light receiving device for receiving I ghl . from the 
excited fluorescent material, being the target material, and an analysis section for analyzing the rece«ved 
light. 

[0077] The analysis section, in order to remove the single magnetic force controllable oligonucleotides > and 
he bonded single magnetic force controllable oligonucleotides, sorts only the substances witt ^the kmds of 
fluorescentmaterials, being the codes for identifying the group of detection ^S^^SStS 
the kinds of fluorescent material being the combinations of the codes As a result, the wmbiratons of the 
codes of the magnetic force controllable oligonucleotides and the detection oligonucleotides are read out 

[0078] In step S8, the base sequences of the six base parts which exist in the target DNA fragment. can be 
determined from ihe combination of the read out codes. This code combination is > deterrnined so that the 
base sequence of the target DNA fragments are connected in sequence, and by determining ttie array, the 
whole Xe base sequences which exist in the target DNA can be determined. In the case whe :re the 
base of the target DNA fragment is longer than 4096 base sequences, or in the case where ther is an 
array which contains a repetition, the number of overlap appearances is determined based on the 
eSn intensity. According to ihis embodiment, since the light can be measured by a combination of 
codes of six bases each, then measurement can be performed at a high reliability. 

[0079] Next is a description of a method for scoring SNPs according to the present embodiment, based on 
FIG. 3. 

[0080] Also in this method for scoring SNPs according to the present embodiment, as mentioned before, a 
dispenser, a moving section, a control section, a stage and a flow cytometer are used. 
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r 008 11 In order to perform the method of scoring SNPs according to this embodiment, for simplification of 

analysis the beforementioned suspensions in the same amount (density and absolute quantity) and of the 

' same components, are prepared beforehand in two separate containers as a first suspension and a 

second suspension. 

F00821 As shown in FIG. 3, this method for scoring SNPs is one for determining SNPs (polymorphic base 
sequences) by comparing base sequences of a first DNA fragment and a second DNA fragment which 
have been respectively extracted from two different samples, namely a first sample and a second sample. 

[00831 In step S1 1 of FIG. 3, a vector in which a first DNA fragment of a predetermined base is 
incorporated is extracted from the first sample, and in step S21, a vector in which a second DNA fragment 
of a predetermined base is incorporated is extracted from the second sample. For the extraction method, 
this was previously explained for step S 1. Here, regarding "predetermined base", since detection is 
possible in the case where several SNPs are included within the fragment, and a single SNPs exists in 
300 to 500 base pairs, and a single specified six base sequence exists in an average of 4096 (- 4<6>) 
base pairs, then "predetermined base" is one to several kilobases. 

[0084] In step S 12 and step S22, each of the ring-shaped first DNA fragment and the ring-shaped second 
DNA fragments are cut. The method for this is as described for the beforementioned step S2. 

[00851 In step S13 and step S23, heat is added to the liquid for respectively suspending the first DNA 
fragment and the second DNA fragment, and the liquid is then cooled quickly to make the double strand 
into a single strand. 

r00861 In step S14 and step S24, the first DNA fragment obtained in this way is introduced to the first 
suspension and suspended and mixed, and the second DNA fragment is introduced to the second 
suspension and suspended and mixed. 

[00871 In step S15 and step S25, all of the respective suspension liquids are drawn up by the dispenser, 
and transferred and discharged to an incubator which is kept in a constant temperature condition, to thus 
heat up the suspension. As a result, the first DNA fragment and the second DNA fragment are made into 
single strands. 

[0088] In step S1 6 and step S26, when the dispenser draws up each of the suspension liquids, by 
applying a magnetic field to the interior of the liquid passage of the dispenser, then of the oligonucleotides 
only those which have the magnetic particles are attached to the inner wall of the liquid passage and 
separated Then with the oligonucleotides attached to the inner wall of the liquid passage, by repeatedly 
drawing in and discharging a cleaning solution or the like, the attached oligonucleotides are washed. As a 
result the single detection oligonucleotides which do not have a magnetic particle or those with the 
detection oligonucleotide pair bonded, or the first DNA fragments or impurities etc. can be removed. The 
washed oligonucleotides still attached to the inner wall of the liquid passage of the dispenser are then 
transferred to another container, and by repeatedly drawing up and discharging, are again suspended in 
the liquid. 

[0089] In step S17 and step S27, in the beforementioned method using the flow cytometer, the analysis 
section sorts only the substances with fluorescent materials, being the codes for identifying the group of 
detection oligonucleotides, in order to remove the single magnetic force controllable oligonucleotides and 
the bonded single magnetic force controllable oligonucleotides, and specifies the kinds of the fluorescent 
materials being the combinations of the codes. As a result, the combinations of the codes of the magnetic 
force controllable oligonucleotides and the detection oligonucleotides can be read out. 

[0090] In step S18 the base sequence of the first DNA fragment and the base sequence of the second 
DNA fragment obtained from the combination of the read out codes are compared, and if there is one or 
two or more different bases, then each is an SNP(s). For example, for the first target DNA fragment 10 
obtained from the first sample, there is the base sequence of FIG. 2 (a). However, if it is apparent from 
analysis of the code that for the second target DNA fragment 10s obtained from the second sample, the 
first target DNA fragment 1 0 and the base 21 are different, then is determined that there is polymorphism 
at the position of the base sequence of the base 21. According to this embodiment, the SNPs can be 
detected by simply observing differences in the ligase reaction product, and hence the result can be 
obtained easily and at high reliability. 

[0091] These embodiments are specifically described in order to better understand the present invention, 
but are not limiting to other forms of the invention. Consequently, modification is possible within a scope 
wherein the gist of the invention is not changed. For example, in the above description, for the DNA 
fragment, propagation and extraction was performed using a vector to obtain the DNA fragment. However 
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the invention is not limited to this case, and for example the DNA may be obtained by amplifying with a 
PCR method involving bonding a PCR primer to the extracted DNA fragment, or a thermally 
metamorphized single strand DNA may be used. Furthermore, by performing cloning, a target DNA 
fragment having the same base sequence may be obtained. Moreover, in performing the single stranding, 
instead of the method involving heating and then cooling quickly, this may be performed by adding an 
alkaline solution. In this case, a buffer becomes necessary. 

[0092] In the above example an oligonucleotide of 128 types, that is each of 4<3> types being all three 
types of predetermined base numbers is suspended. However in the case where range of these types can 
be narrowed down, then oligonucleotides of a specific type(s) may be suspended. Furthermore, for the 
predetermined base number, the description has been only for the case of three, however cases of three 
or more are also possible. 

[0093] Moreover, for the enzyme, in the case where two oligonucleotides are hybridized adjacent to the 
target single strand DNA fragment, each of the three bases are distinguished, and two oligonucleotides 
are differentially bonded. However, the invention is not limited to this case. 

[0094] Furthermore, the description has been for the case where, in determining the base sequences, six 
base sequences are determined from the combination of the codes by reading out the codes of the 
oligonucleotides one by one. However the invention is not limited to this case, and by measuring the 
intensity of the fluorescence or the like for a few or a large number of oligonucleotide pairs, the base 
sequence may be determined. Moreover, in the above examples, for the first coded oligonucleotide, one 
having a non magnetic carrier is used, however one not having a carrier may be used. Furthermore, for 
the whole or one part thereof, one provided with dideoxyribose may be used. Moreover instead of using 
the magnetic carrier in the second oligonucleotide, one which can be sorted by code may be used. 
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SUSPENSION SYSTEM FOR SEQUENCING GENETIC SUBSTANCE, METHOD OF 
SEQUENCING GENETIC SUBSTANCE BY USING THE SUSPENSION SYSTEM, 
AND METHOD OF HIGH-SPEED SNPs SCORING BY USING THE SUSPENSION 



SYSTEM 

Claims of EP1221491 



1 . A suspension for determining the sequence of genetic materials, wherein suspended in a liquid in a 

aTrlTSoded^ligonucleotide group which includes first coded oligonucleotides haying one type of base 
sequence of a predetermined base number which have been coded so as to identify the base sequence 
thereof so as to cover the base sequences of all the types or specific types for the base number thereof, 
and which are each provided so as to be sortable as one belonging to this group. . 
a second coded oligonucleotide group which includes second coded oligonucleotides having one type of 
base sequence of a predetermined base number which have been coded so as to identify the base 
sequence thereof, so as to cover the base sequences of all the types or specific types for the base 
number thereof, and which are each provided so as to be sortable as one belonging to this group and 
an enzyme which differentially bonds the two oligonucleotides via a deoxynbose being a suga r of the _end 
nucleotide thereof, only in the case of a situation where the two coded oligonucleotides are hybridized to a 
single strand genetic material and the end nucleotides of the base sequence thereof are directly adjacent 
and the base sequence of said predetermined base number is a constant relation with the base sequence 
of that genetic material. 

2 A suspension for determining the sequence of genetic materials according to claim 1, wherein said 
respective first coded oligonucleotides are coded so as to be sortable as those belonging to their group, 
and said respective second coded oligonucleotides are provided so as to be retained on magnetic 
particles which are remote controlled by a magnetic field, so as to be sortable as those belonging to their 
group. 

3 A suspension for determining the sequence of genetic materials according to either one of claim 1 1 and 
claim 2 wherein said predetermined base number of said respective first coded oligonucleotides and 
second' coded oligonucleotides is at least three bases, and the first coded oligonucleotide group comprises 
at least 4<3> types of first coded oligonucleotides obtained by replacing the respective bases of the three 
bases, and the second coded oligonucleotide group comprises at least 4<3> types of second coded 
oligonucleotides obtained by replacing the respective bases of the three bases. 

4 A suspension for determining the sequence of genetic materials according to any one of claim 1 through 
claim 3 wherein said enzyme is DNA ligase, and differentially bonds the deoxynbose pair being the sugar 
of the end nucleotide, only in the case of a situation where the end nucleotide pair of a base sequence 
comprising three or more bases of two coded oligonucleotides which have been hybndized I on a single 
strand genetic material are directly adjacent, and the base sequences of said oligonucleotides are 
complementary to the base sequence of that genetic material. 

5. A suspension for determining the sequence of genetic materials according to any one of claim 1 through 
claim 4 wherein the respective first coded oligonucleotides belonging to said first coded oligonucleotide 
group comprise an oligonucleotide of one type having a predetermined base sequence and labeled 
material bonded to said oligonucleotide, and said labeled material includes predetermined kinds at 
predetermined molar ratios respectively, and the coding is performed by changing the kind and/or the 
molar ratio of the labeled material. 

6 A suspension for determining the sequence of genetic materials according to claim 5. wherein for all or 
a part of said first coded oligonucleotides belonging to said first coded oligonucleotide group, a free end 
thereof has labeled dideoxyribose. 

7 A suspension for determining the sequence of genetic materials according to any one of claim 1 i through 
claim 4 wherein each of the first coded oligonucleotides belonging to said first coded oligonucleotide 
group comprise; one non magnetic carrier, several one type of oligonucleotides having a predetermined 
base sequence and bonded to said carrier, and labeled materials bonded to a part of said oligonucleotides 
at a position different to the position to which said carrier is bonded, or bonded to said carrier at a position 
different to the position to which the oligonucleotide is bonded, and all of said labeled materials include 
predetermined kinds at predetermined molar ratios respectively, and the coding is performed by changing 
the kind and/or the molar ratio of the labeled material. 
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8 A suspension for determining the sequence of genetic materials according to any one of claim 1 through 
claim 7 wherein each of the second coded oligonucleotides belonging to said second coded 
oligonucleotide group comprise; one magnetic carrier, several oligonucleotides of one type having a 
predetermined base sequence and bonded to said carrier, and labeled materials bonded to a part of said 
oligonucleotides at a position different to the position to which said carrier is bonded, or bonded to said 
easier at a position different to the position to which the oligonucleotide .s bonded, and all of said labeled 
materials include predetermined kinds at predetermined molar ratios respectively, and the coding is 
performed by changing the kind and/or the molar ratio of the labeled matenal. 

9 A suspension for determining the sequence of genetic materials according to any one of claim 5 through 
claim 8, wherein said oligonucleotide is bonded to the carrier or the labeled matenal via an arm. 

10. A method of determining the sequence of genetic materials using a suspension for determining the 
sequence of genetic materials, having: 

a conjugation step for introducing and suspending in the suspension according to any one i of claims j I 
through claim 9, a target genetic material of a single strand of a predeterm.ned base which is s^oanfly 
larger than said predetermined base number, for hybridizing said first coded ol.gonucleot.de, and second 
coded oligonucleotide on said target genetic material; 

a dissociation step for again disassociating said target genetic matenal which has captured the first coded 
oligonucleotide or the second coded oligonucleotide, into a single strand; _ 
a sorting step for sorting pairs of the first coded oligonucleotide and the second coded oligonucleotide 
from in said suspension liquid; and „ 
a determining step for determining the base sequence of the target genetic nnatenal base I on a 
combination of the code for identifying the base sequence showing the sorted first coded ol.gonucleot.de. 
and a code for identifying the base sequence showing the second coded oligonucleotide. 

1 1 A method of determining the sequence of genetic materials using a suspension for determining the 
sequence of genetic materials according to claim 10, wherein in said conjugation step, said first coded 
oligonucleotides are coded so as to be sortable as those belonging to their group, and said second coded 
oligonucleotides are provided so as to be retained on magnetic particles which are remote controlled by a 
magnetic field so as to be sortable as those belonging to their group, and said sorting step has a 
separation step for separating the second coded oligonucleotides by means of magnetic field operation. 

12. A method of determining the sequence of genetic materials using a suspension for determining the 
sequence of genetic materials according to any one of claim 9, claim 10 and claim 11, wherein m .the <ase 
where the second coded oligonucleotides have magnetic particles as the earner, said sorting step uses a 
dispenser having a liquid passage, a magnetic section for applying and removing a magnet.c field I to said 
liquid passage from the outside, and a pressure control section for controlling a pressure 'nade sari hqiHd 
passage to draw in and discharge a liquid, and by applying or removing a magnetic field from the outside 
of said liquid passage, said magnetic particles which have said second coded oligonucleotides are 
attracted to or separated from the inner wall of said liquid passage. 

13. A method for high-speed scoring SNPs using a suspension for determining the sequence of genetic 
materials having: 

a conjugation step for preparing two approximately identical suspensions according to any one of dalrr 1 1 
through claim 9, and introducing and suspending in one thereof a first target genetic material of a single 
strand of a predetermined base obtained by extracting from a first specimen, and introducing and 
suspending in the other thereof a second target genetic material of a single strand of a predetermined 
base obtained by extracting from a second specimen, and hybridizing said first coded oligonucleotide, and 
second coded oligonucleotide on respective target materials; „ ^ ^ rtftKo 

a dissociation step for again disassociating said target genetic matenal which has captured each of the 
first coded oligonucleotide or the second coded oligonucleotide, into a single strand; . 
a sorting step for sorting the first coded oligonucleotide and the second coded oligonucleotide from in said 

Id^teJmTning step for determining the base sequence of the target genetic material based on each of a 
combination of the code for identifying the base sequence showing the sorted first coded oligonucleotide, 
and a code for identifying the base sequence showing the second coded oligonucleotide; and 
an identification step for performing identification of single nucleotide polymorphisms by comparing base 
sequences determined for said first target genetic material and base sequences determined for said 
second target genetic material. 
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